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SYSTEM AND METHOD FOR BROADCASTING 
TIMING INFORMATION TO REMOTE UNITS 
IN A WIRELESS MULTIPLE ACCESS NETWORK 

5 

Related Application 

This application claims the benefit of U.S. Provisional 
Application No. 60/140,901, filed June 23, 1999 and entitled "Method for 
Broadcasting Information to Multiple Client Units in a Personal Wireless 
1 0 Access Network" which is incorporated herein in its entirety. 

Background of the Invention 

This invention relates generally to communication systems 
and, more particularly, to a technique of broadcasting network timing 

15 information and identification numbers to remote units (RUs) in a 
wireless communication network. 

Some communications are synchronously timed, so that base 
stations and remote units are both operating in response to precision 
clocks. Then, overhead can be saved by organizing communication so that 

20 units use pre-assigned time slots. However, synchronized 
communications require that the remote units to be equipped with 
precision clocks, to be supplied with frequent timing corrections, or both. 
To this end, global positioning satellite (GPS) receivers are often used to 
access precision satellite timing. GPS receivers cannot be conveniently 

25 used in all situations. However, when they, or some other precision 
timing element, are attached to the remote units, events can be recorded 
with respect to a network clock, or time-stamped. That is, both the base 
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stations and remote units are able to reference events against a common 
defined measure of absolute time. This time-stamp information makes 
billing and maintenance events easier to accomplish. 



5 first, second, and third generation cellular telephones, are typically 
organized around a centralized set of protocols which are maintained and 
initialized from a central site such as a mobile switching center (MSC). 
The MSC organizes the flow of communications between base stations 
(BSs) and remote units (RUs). These multiple access networks are 

10 typically asynchronous, meaning the communications are organized in a 
framing structure that depends on the remote units adopting the timing of 
the base station and responding to base station commands which are 
embedded in control channels. Many multiple access networks, such as 
GSM, TDMA (time division multiple access), and the AT&T fixed wireless 

15 OFDM (orthogonal frequency division multiplexed) systems break 
communication frames into time slots, where various units in the network 
are assigned time slots for the receipt and transmission of information. 
There are many prior art systems for coarse and fine acquisition of the 
network time slots, framing structure, and frequencies so that the timing 

20 of remote units can be synchronized to the base station, and ultimately 
the MSC. However, even when synchronized these remote units still have 
no absolute time information, and events cannot be accurately time- 
stamped from the point of view of the remote units, unless traffic channel 
resources are allocated for communications which mark special events or 

25 the remote units are equipped with precision clocks. 



Multiple access wireless communication networks, including 
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It would be advantageous if events could be time-stamped a£ 
remote units in a multiple access communications network without 
establishing a synchronous framing protocol, without equipping the 
remote units with precision clocks, or without the overhead of requesting 
5 and receiving timing markers from the MSC. 



Summary of the Invention 

Accordingly, a method is provided for establishing a network 
10 time, or time-stamp, in a multiple access network. The method comprises: 
in an orthogonal frequency division multiplexed (OFDM) waveform of 
cooperating frequency domain channels and in a frame of time domain 
slots, providing a combination of frequency domain channels and time 
domain slots which define a broadcast channel; transmitting network 
15 clock information on the broadcast channel, from the first base station to 
remote units; receiving the broadcast channel at a remote unit; and, 
deriving the network clock information from the received broadcast 
channel. 

Specifically, a broadcast channel is shared between the base 
20 stations. As in prior art systems, a portion of the broadcast channel is 
used to downlink network information to the remote units and to notify 
remote units of incoming calls. However, portions of the broadcast 
channel are also used to broadcast a network time information, or a time- 
stamp. The framing structure in which the communications are 
25 embedded includes a consecutive series of broadcast channel (BC) 

superframes. Each broadcast channel superframe is numbered or given a 
unique identity called the superframe count. The base stations broadcast 
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the superframe count of the current broadcast channel superframe. 
Knowing the superframe count, remote units can time-stamp events with 
the granularity of a broadcast channel superframe. 

A method for initializing newly installed remote units is also 
5 provided. The method comprises: loading the remote unit with a 32-bit 
hardware serial number (HSN); installing the remote unit in the network; 
transmitting the hardware serial number and a corresponding 14-bit 
remote unit identity (ID) in a broadcast channel; at the remote unit, 
deriving the remote unit identity in response to receiving the hardware 
10 serial number; and, using the remote unit identity for communications 
with the remote unit. Overhead is reduced with the use of the shorter 
remote unit identity. 



Brief Description of the Drawings 

15 Fig. 1 illustrates an OFDM framing protocol time slot. 

Fig. 2 illustrates the OFDM general framing structure. 
Fig. 3 illustrates elements of a multiple access 
communications network, such as an OFDM network. 

Fig. 4 is a flowchart illustrating a method for establishing a 
20 network time or time-stamp. 

Fig. 5 is a flowchart illustrating a method for initializing a 
first remote unit. 



Detailed Description of the Preferred Embodiment 

25 The network timing and initialization processes presented in 

the invention has been tailored for use with the OFDM communication 
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system described in provisional application No. 60/140,901, filed June 23, 
1999 and entitled "Method for Broadcasting Information to Multiple 
Client Units in a Personal Wireless Access Network". This provisional 
application, which is incorporated herein in its entirety, should be 
5 consulted for details of the OFDM system. Highlights of the OFDM 
system will be represented below to help illustrate the present invention. 
However, it should be understood that these concepts are applicable to 
other multiple access networks. 

Fig. 1 illustrates an OFDM framing protocol time slot. The 

10 basic unit of time in the OFDM system is the TDMA (time division 
multiple access) slot, which is 375 jlxs in duration. There are 288 
information-bearing OFDM tones in a TDMA slot. These 288 tones are 
divided into 16 frequency slots (groups) of 18 tones each. When the 18 
tones in the frequency slot are used for carrying digital data, 16 of the 

15 tones carry actual data using 16-QAM modulation. The other two tones 
are used as pilot tones for equalization purposes. A single tone modulated 
using 16-QAM modulation carries four bits of information. The sixteen 
information bearing tones in a frequency slot, therefore, carry a total of 64 
bits of information. 

20 Fig. 2 illustrates the OFDM general framing structure. The 

TDMA slots are organized into a framing structure as follows. Eight 
TDMA slots constitute a TDMA frame of 3 ms in duration. The first four 
TDMA slots in a TDMA frame are called a NAC (network access channel) 
slot. Five network access channel slots constitute a network access 

25 channel frame of 15 ms in duration, also known as a broadcast channel 
slot. Thirty-two broadcast channel slots make up a broadcast channel 
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frame of 480 ms in duration. Eight broadcast channel frames constitute a 
Broadcast channel superframe. 

Fig. 3 illustrates elements of a multiple access 
communications network, such as an OFDM network. Network 10 
5 includes at least a first base station (BSO) 12, although the network 
typically includes a plurality of base stations which can potentially 
communicate to remote units. A grouping of thirty-two base stations is 
represented with the additional depiction of base stations BS1 (14) and 
BS31 (16). The base stations 12-16 are connected with an MSC 18, or like 

10 central function. A detailed explanation of the first base station 12 will be 
offered which also applies to base stations 14 and 16. The network 10 also 
includes remote units, such as first remote unit (RUO) 20, RU1 22, and 
RUn 24. A detailed explanation of first remote unit 20 will be offered that 
also applies to remote units 22 and 24. One of the base stations, BSO (14) 

15 for example, is in communication with RUO (20). 

The first remote unit 20 is depicted with a local clock 26. The 
local clock 26 is updated periodically with network timing information 
transmitted from the base station 12, for example, on a broadcast channel. 
Returning to Fig. 2, a first broadcast channel frame (Fl) is depicted. The 

20 first broadcast channel frame includes 32 network access channel frames; 
the first and 32 nd network access channel frames are explicitly shown. 
The first base station (BSO) 12 transmits in the first network access 
channel frame, and the 32 nd base station (BS31) transmits in the 32 nd 
network access channel frame. 

25 The network access channel frames include five network 

access channel slots. The first network access channel slot is the 
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broadcast channel (BC), while the other four network access channel slots 
are a common link control channel (CLC) which performs more 
conventional control channel functions. The broadcast channel is used to 
transmit network timing information in a first plurality of the broadcast 
5 channel frames. As shown, the first two broadcast channel frames (slots 0 
and 1) are used to communicate network timing information. These 
broadcast channels are designated as CBC (control broadcast channel). 
The other six broadcast channels (slots 2-7) are designated as MBC 
(message broadcast channel). These network access channel slots include 
10 information addressed to specific remote units, which will be discussed in 
more detail below. It is understood that the number and placement of the 
CBC, or other channels, can be varied without changing the function of 
the present invention. 



15 included in a CBC network timing information broadcast channel. CBC 
slot 0 includes information which identifies the base station (see Table 1). 
CBC 1 includes the actual network timing information, which is called the 
superframe count. 



Tables 1 and 2 illustrate the type of information which is 



20 



25 



GrayCary\SD\1359525.1 
103567-156911 



7 



Attorney Docket: 1999^345 (STG171) 



TABLE 1 



Element 


Size 
(bits) 


Value 


Description 


More Bit 


1 


1 


more CBC slots to 
follow, 1 = more, 
0 = no more 


Base Station Offset Code 
(BSOC) 


5 






Base Station identity 


32 






Base Operational State 


1 






Base Administrative State 


2 






Number of MBC Messages 


6 






Max Base Tx Power 


5 






Reserved 


12 







TABLE 2 



Element 


Size 
(bits) 


Value 


Description 


More Bit 


1 


1 


more CBC slots to follow, 
1 = more, 0 = no more 


superframe Count 


29 




bits 11-39 of packet count 


Reserved 


34 







Returning briefly to Fig. 1, one TDMA frame of 375 
microseconds is called a packet. There are 10,240 packets occurring in a 
3.84 second Broadcast channel superframe. The base stations or MSC 

10 have 40-bit clocks which can identify segments of time with the 
granularity of a packet. That is, each packet can be identified by a 40-bit 
number. However, this degree of precision is typically not required for the 
purposes of an remote unit time-stamp. It has been determined that a 
time-stamp with the granularity of a Broadcast channel superframe is 

15 sufficient to label special events at the remote units. Therefore, the 11 
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least significant bits (bO through blO) of the 40-bit are not transmitted. 
Alternately stated, every Broadcast channel superframe can be identified 
by a 29-bit number called the superframe count. Bit bll is incremented 
every Broadcast channel superframe, and that 29-bit superframe count is 
5 transmitted in CBC slot 1 (see Table 2). Tables 3 and 4 are examples of 
the superframe count incrementing process. 



TABLE 3 



Packet 


Packet 


b 


b 


b 


b 


b 


b 


b 


b 


b 


b 


b 


b 


b 


b 


b 


3> 


Count 


Count 


1 


1 


1 


1 


1 




9 


8 


7 


6 


5 


4 


3 


2 


:||. 


0 




(hex) 


5 


4 


3 


2 


1 
























10240 


0x2800 


0 


0 


1 


0 


1 


m 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


20480 


0x5000 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


30720 


0x7800 


0 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


40960 


OxAOOO 


1 


0 


1 


0 


0 


01 


;:o 


0 : 




0 


0 


0 


o-.. 


0 


0 


0 



TABLE 4 



Packet 
Count 


Packet 
Count 
(hex) 


b 

1 

5 


b 
1 
4 


b 

1 
3 


b 
1 
2 


b 
1 
1 


i0i 


IP 


b 

ill 


mm 

- 


b 

IE 


(IP 

1! 


b 

1 

::: 




MS 

si* 


2 


b 


£ - . 


10239 


0x27FF 


0 


0 


1 


0 


0 




1 


1 






■iil::- 


: ! 






1 


I 


1 


20479 


0x4FFF 


0 


1 


0 


0 


1 


A 


IS 














1 




1 




30719 


0x77FF 


0 


1 


1 


1 


0 


1 


1"' 

ii 


mmm 






1 

7 







1 


' j " 






40959 


0x9FFF 


1 


0 


0 


1 


1 






-yl 


T 1 


1 










1 



10 

Returning to Fig. 3, the first base station 12 includes a 
superframe counter 30, which is part of the network clock 32. In alternate 
aspects of the invention, the network clock 32 and superframe counter 30 
are maintained at the MSC 18. Returning briefly to Table 2, it should be 
15 noted that 34 bits in CBC slot 1 have been reserved, so that the entire 40- 
bit superframe count could be transmitted for special circumstances in 
some aspects of the invention. 
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Returning again to Fig. 2, the broadcast channel network 
access channel slots of the last six broadcast channel frames (F3-F8) are 
MBC. The contents of a MBC message are shown in Table 5. Each MBC 
message includes an remote unit hardware serial number (hardware 
5 serial number) and an remote unit identification number (identity). Thus, 
each MBC message is addressed to a specific remote unit. Note that the 
hardware serial number is 32 bits, while the identity is only 14 bits long. 



TABLES 



Element 


Size 
(bits) 


Value 


Description 


Msg Type 


3 


1 




remote unit 
hardware serial 
number 


32 






remote unit identity 


14 






Reserved 


15 







10 

Returning to Fig. 3, the first remote unit 20 includes a 
memory of some type containing the first remote unit 20 hardware serial 
number. The hardware serial number is loaded into the remote unit at 
the factory or upon installation at a site and uniquely identifies an remote 

15 unit. This number could be used for network communications with the 
remote unit. However, system overhead can be conserved by using a 
shorter (fewer number of bits) identification. When a new remote unit is 
installed in the network, a decision is made at the MSC to assign a unique 
14-bit identification number to the remote unit, and the base stations are 

20 notified by the MSC of the decision. The base stations transmit the MBC 
message with the hardware serial number and corresponding identity. 
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After installation, upon power-up, the first remote unit 20 receives the 
first base station 12 transmission of the MBC message with the first 
hardware serial number (belonging to the first remote unit 20) and the 
corresponding identity. Upon receipt of the MBC message, the first 
5 remote unit 20 derives the first identity, registers receipt of the identity 
with a base station, and the first identity is used in subsequent 
communications between the base stations and the first remote unit 20. 
In some aspects of the invention, remote unit identities could be changed, 
and a new remote unit identity assigned, in a similar fashion after 
10 installation. 

In some aspects of the system, the local clock 26 of each 
remote unit is assumed to have limited reliability, or the local clock 26 is 
deliberately designed to expire within a predetermined number of 
broadcast channel superframes. Thus, the first remote unit 20 is 

15 constantly updating the local clock 26 with a superframe count received in 
transmission from a base station. 

Fig. 4 is a flowchart illustrating a method for establishing a 
network time or time-stamp in a wireless multiple access network. 
Although the method has been labeled as a series of consecutive steps for 

20 the purpose of clarity, no order should be inferred from the numbering 
unless explicitly stated. The process starts in step 100. Step 102, in an 
orthogonal frequency division multiplexed (OFDM) waveform of 
cooperating frequency domain channels and a frame of time domain slots, 
provides a combination of frequency domain channels and time domain 

25 slots which define a broadcast channel. Step 104 transmits network clock 
information on the broadcast channel, from a base station to remote units 

GrayCary\SD\1359525.1 1 1 

103567-156911 



Attorney Docket: (STG171) 



(RUs). Step 106 receives the broadcast channel at a remote unit. Step 
108 is a product where network clock information is derived from the 
received broadcast channel. 

In some aspects of the invention, the providing of a broadcast 
5 channel in step 102 includes providing a plurality of identified broadcast 
channel (BC) superframes. The transmission of the network clock 
information in step 104 includes identifying a first broadcast channel 
superframe, and the deriving of the network clock information in step 108 
includes the remote unit identifying the first broadcast channel 

10 superframe. More specifically, the providing of the broadcast channel in 
step 102 includes each broadcast channel superframe having eight 
broadcast channel frames, and the transmission of the first broadcast 
channel superframe identity in step 104 includes transmitting the first 
broadcast channel superframe identity in a first plurality of broadcast 

15 channel frames. As shown in Fig. 2, the broadcast channel superframe 
identity is transmitted in the second broadcast channel frame. 

In some aspects of the invention, the providing of a broadcast 
channel in Step 102 includes each broadcast channel frame having 32 
network access channel (NAC) frames, and the transmission of the first 

20 broadcast channel superframe identity in Step 104 includes transmitting 
the first broadcast channel superframe identity in a first network access 
channel frame, in the first plurality of broadcast channel frames. As 
shown in Fig. 2, the first network access channel frame is literally the 
first network access channel frame in the second broadcast channel frame. 

25 More specifically, the providing of a broadcast channel in step 102 

includes each network access channel frame having five network access 
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channel slots, with each network access channel slot including four time 
(TDMA) slots. Then, in step 104, the first broadcast channel superframe 
identity is transmitted in a first network access channel slot, in the first 
network access channel frame. 
5 The providing of a broadcast channel in step 102 includes a 

second broadcast channel superframe following the first broadcast 
channel superframe. In some aspects of the invention, a 29-bit 
superframe count is maintained to identity each broadcast channel 
superframe in step 110, and the first broadcast channel superframe 

10 identity is transmitted in step 104 with a first 29-bit superframe count. 

Following the first broadcast channel superframe, step 112 increments the 
first broadcast channel superframe count by one to create a second 
broadcast channel superframe count. Then, step 104 transmits the second 
Broadcast channel superframe count, by the base station, to identity the 

15 second broadcast channel superframe. 

In some aspects of the invention, the providing of a broadcast 
channel in step 102 includes using 32 reusable base station numbers, with 
the assignment of one network access channel frame, in each broadcast 
channel frame, to each base station number. 

20 Fig. 5 is a flowchart illustrating a method for initializing a 

first remote unit in a wireless multiple access communications network. 
Step 200 is the start. Step 202 loads the remote unit with a first 32-bit 
hardware serial number (HSN). Step 204 installs the remote unit in the 
network. Step 206 transmits the hardware serial number and a 

25 corresponding 14-bit remote unit identity (ID) on a broadcast channel. 
Step 208 derives the remote unit identity in response to receiving the 
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hardware serial number at the remote unit. Step 210 is a product where 
the remote unit identity is used for communications with the remote unit. 

A system and method for providing a network clock and 
identification number to a remote unit in a multiple access 
5 communications network have been described in the context of a specific 
OFDM fixed wireless application. However, the invention is applicable to 
a broader field of communications. Other variations and embodiments of 
the invention will undoubtedly occur the others working in the field of the 
art upon reflection of the disclosed invention. 

10 

What is claimed is: 
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CLAIMS 

1. In a wireless multiple access network, a method for 
establishing a network time comprising: 

in an orthogonal frequency division multiplexed (OFDM) 
waveform of cooperating frequency domain channels and a frame of time 
domain slots, providing a combination of frequency domain channels and 
time domain slots which define a broadcast channel; 

transmitting network clock information on the broadcast 
channel to remote units; 

receiving the broadcast channel at a remote unit; and 

deriving the network clock information from the received 
broadcast channel. 

2. The method of claim 1 wherein: 

providing the broadcast channel includes providing a 
plurality of identified broadcast channel superframes; 

transmitting of the network clock information includes 
identifying a first broadcast channel superframe; and 

deriving network clock information includes the remote unit 
identifying the first broadcast channel superframe. 

3. The method of claim 2 wherein: 

providing the broadcast channel includes each broadcast 
channel superframe having eight broadcast channel frames; and 
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transmitting the first broadcast channel superframe identity 
5 includes transmitting the first broadcast channel superframe identity in a 
first plurality of broadcast channel frames. 

4. The method of claim 3 wherein: 

providing the broadcast channel includes each broadcast 
channel frame having 32 network access channel frames; and 

transmitting the first broadcast channel superframe identity 
5 includes transmitting the first broadcast channel superframe identity in a 
first network access channel frame, in the first plurality of broadcast 
channel frames. 

5. The method of claim 4 wherein: 

providing the broadcast channel includes each network 
access channel frame having 5 network access channel slots, and each 
network access channel slot includes 4 time slots; and 
5 transmitting the first broadcast channel superframe identity 

includes transmitting a first network access channel slot, in the first 
network access channel frame. 



6. 



The method of claim 5 further comprising: 



maintaining a 29-bit superframe count to identify each 



broadcast channel superframe; and 



wherein: 



5 



transmitting the first broadcast channel superframe identity 



includes transmitting a first 29-bit superframe count. 
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7. The method of claim 6 wherein: 

providing a broadcast channel includes a second broadcast 
channel superframe following the first broadcast channel superframe; 
and 

the method further comprising: 
following the first broadcast channel superframe, 
incrementing the first broadcast channel superframe count by one to 
create a second broadcast channel superframe count; and 
wherein: 

transmitting network clock information includes 
transmitting the second broadcast channel superframe count to identify 
the second broadcast channel superframe. 

8. The method of claim 5 wherein: 

providing a broadcast channel includes using 32 reusable 
base station numbers, with the assignment of one network access channel 
frame, in each broadcast channel frame, to each base station number. 

9. The method of claim 3 further comprising: 
loading the remote unit with a 32-bit hardware serial 

number; 

installing the remote unit in the network; 

transmitting the hardware serial number in a second 
plurality of broadcast channel frames; 

transmitting a 14-bit remote unit identity associated with 
the hardware serial number; 
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receiving the hardware serial number at the remote unit; 
10 correlating the remote unit identity with the hardware serial 

number; and 

using the remote unit identity for communications with the 

remote unit. 



10. In a wireless multiple access network, a method for 
initializing a remote unit, the method comprising: 

loading the remote unit with a 32-bit hardware serial 

number; 

5 installing the remote unit in the network; 

transmitting the hardware serial number and a 
corresponding 14-bit remote unit identity; 

at the remote unit, deriving the remote unit identity in 
response to receiving the hardware serial number; and 
10 using the remote unit identity for communications with the 

remote unit. 



11. In a wireless multiple access network, a system for 
establishing a network time comprising: 

a first base station having a network clock and a port for 
communicating information organized in an orthogonal frequency division 
5 multiplexed (OFDM) waveform of cooperating frequency domain channels 
and a frame of time domain slots, including a combination of frequency 
domain channels and time domain slots which define a broadcast channel 
transmitting network clock information; and 
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a first remote unit having a local clock and a port for 
communicating with the first base station, the first remote unit updating 
the local clock with the network clock information received on the 
broadcast channel. 

12. The system of claim 11 in which the first base station 
transmits information in a plurality of broadcast channel superframes, 
and in which the first base station transmits network clock information 
which identifies a first broadcast channel superframe; and 

in which the first remote unit updates the local clock by 
identifying the first broadcast channel superframe. 

13. The system of claim 12 in which each broadcast 
channel superframe includes eight broadcast channel frames, and in 
which the first base station transmits the first broadcast channel 
superframe identity in a first plurality of the broadcast channel frames. 

14. The system of claim 13 in which each broadcast 
channel frame includes 32 network access frames, and in which the first 
base station transmits the first broadcast channel superframe identity in 
a first network access channel frame, in the first plurality of broadcast 
channel frames. 

15. The system of claim 14 in which each network access 
channel frame includes 5 network access channel slots, and in which the 
first base station transmits the broadcast channel superframe identity in 
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a first network access channel slot, in the first network access channel 
5 frame. 

16. The system of claim 15 in which the first base station 
network clock includes a 29-bit superframe counter to identity each 
broadcast channel superframe, and in which the first base station 
transmission of the first broadcast channel superframe identity includes 

5 transmitting a first 29-bit superframe count. 

17. The system of claim 16 in which a second broadcast 
channel superframe follows the first broadcast channel superframe, in 
which the superframe counter is incremented by one, following the first 
broadcast channel superframe, to create a second broadcast channel 

5 superframe count, and in which the second broadcast channel superframe 
count is transmitted to identify the second broadcast channel superframe. 

18. The system of claim 15 further comprising: 
32 base stations, including the first base station; 

in which each base station transmits broadcast channel 
information in one network access channel frame, within each broadcast 
5 channel frame. 

19. The system of claim 13 in which the first remote unit 
further comprises a memory including a first 32-bit hardware serial 
number, when the first remote unit is installed in the network; 
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in which the first base station transmits the first hardware 
5 serial number in a second plurality of the broadcast channel frames with a 
corresponding first 14-bit remote unit identity; and 

in which the first remote receives the first base station 
transmissions including the first hardware serial number, and derives the 
first remote unit identity from the received first base station 
10 transmission, the first remote unit using the first remote unit identity for 
subsequent communications with the first base station. 

### 
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SYSTEM AND METHOD FOR BROADCASTING 
TIMING INFORMATION TO REMOTE UNITS 
IN A WIRELESS MULTIPLE ACCESS NETWORK 



5 Abstract of the Disclosure 

A method has been provided for using the broadcast channel of a 
wireless multiple access network to communicate network timing 
information, or a time-stamp, to remote units. The method defines a 
broadcast channel protocol which divides communication frames into 

10 units called broadcast channel (BC) superframes. Each broadcast channel 
superframe is given a unique identification number, called a superframe 
count, which is transmitted by each base station. Then, both the network 
base stations and remote units can record events using the known 
superframe count. A method is also disclosed for the network to assign 

15 14-bit identification numbers to remote units being installed into the 

network, so that communications can be conducted with installed remote 
units using the identification numbers instead of the 32-bit hardware 
serial numbers. 
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START: WIRELESS MULTIPLE ACCESS NETWORK 



t 

PROVIDING A BROADCAST CHANNEL 



TRANSMITTING NETWORK CLOCK INFORMATION 



1 

RECEIVING THE BROADCAST CHANNEL 



PRODUCT: NETWORK CLOCK INFORMATION IS 
DERIVED FROM RECEIVED BROADCAST CHANNEL 



MAINTAINING 29-BIT SUPERFRAME COUNT TO 
IDENTIFY EACH BC SUPERFRAME 



INCREMENTING FIRST BC SUPERFRAME COUNT TO 
CREATE SECOND BC SUPERFRAME COUNT 



FIG. 4 
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START: A WIRELESS MULTIPLE ACCESS COMMUNICATIONS 

NETWORK 



t 

LOADING RU WITH 32-BIT HARDWARE SERIAL NUMBER 

(HSU) 



i 

INSTALLING RU IN THE NETWORK 



t 

TRANSMITTING HSU AND CORRESPONDING 14-BIT RU 
IDENTITY (ID) ON BROADCAST CHANNEL 



t 

DERIVING RU ID IN RESPONSE TO RECEIVING HSU AT 

FIRST RU 



i 

PRODUCT: RU ID USED FOR COMMUNICATIONS WITH RU 



FIG. 5 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am an original, first and joint inventor of the subject matter which is claimed 
and for which a patent is sought on the invention entitled SYSTEM AND METHOD FOR 
BROADCASTING TIMING INFORMATION TO REMOTE UNITS IN A WIRELESS 
MULTIPLE ACCESS NETWORK, the specification of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred to 
in this oath or declaration. 

I acknowledge the duty to disclose all information known to me which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 1 19(a-d) pr 
365(a-b) of PCT or foreign application(s) for patent or inventors' certificate listed below or 
priority benefits under 1 19(e) of any United States provisional application(s) listed below and 
have also identified below any foreign application for patent or inventors' certificate having a 
filing date before that of the application on which priority is claimed: 

[US. Provisional Application Serial No. 60/140,901, filed June 23, 1999 ] 

I hereby claim the benefit under Title 35, United States Code, 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, 1 12, we acknowledge the duty to disclose all 
information known to us to be material to patentability as defined in Title 37, Code of Federal 
Regulations, 1.56 which became available between the filing date of the prior application and the 
national or PCT international filing date of this application: 

None 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Gray Cary\SD\l 368636.1 
103567-156911 



2 



Docket No. 1999-0345 
STG171 



I hereby appoint the following attorney(s) with full power of substitution and revocation, 
to prosecute said application, to make alterations and amendments therein, to receive the patent, 
and to transact all business in the Patent and Trademark Office connected therewith: 



Samuel H. Dworetsky 
Thomas A. Restaino 
Cedric G. DeLaCruz 
Michele L. Conover 
Rohini K. Garg 
Thomas M. Isaacson 
Robert B. Levy 
Benjamin S. Lee 
Susan E. McHale 
Gary H. Monka 
Jeffrey M. Navon 
Alfred G. Steinmetz 



(Reg. No. 27873) 
(Reg. No. 33444) 
(Reg. No. 36498) 
(Reg. No. 34962) 
(Reg. No. 45272) 
(Reg. No. 44166) 
(Reg. No. 28234) 
(Reg. No. 42787) 
(Reg. No. 35948) 
(Reg. No. 35390) 
(Reg. No. 32711) 
(Reg. No. 22971) 



I also appoint the following registered practitioners with full power to prosecute said 
application, to make alterations and amendments therein, and to transact all business in the 
Patent and Trademark Office connected therewith. 



JAMES P. CLEARY (Reg. No. 45,843) 

TRAVIS L. DODD (Reg. No. 42,491) 

CHARLES D. GAVRILOVICH, Jr.(Reg. No. 41,031) 
GERALD W. MALISZEWSKI (Reg. No. 3 8,054) 



TERRANCE A. MEADOR (Reg. No. 30,298) 

JOHN J. OSKOREP (Reg. No. 41,234) 

STEVEN R. SPRINKLE (Reg. No. 40,825) 

MARK M. TAKAHASHI (Reg. No. 38,63 1) 



Please address all correspondence to Mr. S.H. Dworetsky, AT&T Corp., P.O. Box 41 10, 
Middletown, New Jersey 07748. Telephone calls should be make to Samuel H. Dworetsky at 
908-221-5234. The facsimile number is 732-368-6932. 



Full name of 1 st joint inventor: David B. Gibbons 

Inventor's signature Date 

Residence; Redmond, King County, Washington 
Citizenship: USA 

Post Office Address: 23006 NE 18 th Court 

Redmond, Washington 98053 
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Full name of 2 nd joint inventor: Liang Hong 

Inventor's signature Date 

Residence: Redmond, King County, Washington 
Citizenship: Malaysia 

Post Office Address: 1022 - 224 th Avenue NE 

Redmond, Washington 98053 

Full name of 3 rd joint inventor: Elliott Hoole 

Inventor's signature Date 

Residence: Redmond, King County, Washington 
Citizenship: USA 

Post Office Address: 22207 NE 28 th Place 

Redmond, Washington 98053 
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